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MPEAHCJNIOBHE PEJAKTOPA MEPEBOJA

~ [lpeanaraeMas BHHMAaHHIO UHTaTeJsi KHHra H3BECTHOrO aHIJIHH-
~ c¢ckoro Hceaenosatens K. Boymena mnocssiieHa (GH3HYECKHM TMpo-
~ [eccaM, MPOTEKaloUHM B BOAHOH Macce KOHTHHEHTaJNbHOro lenbda.
[llenbd Kak norpaHuyHas 06JacTb MeXAy OKEaHOM H CyUIeH uMmeeT
cBoH crneuHduueckue ocoOeHHocTH: OeperoBylo JHHHIO, OTHOCH-
TENbHO MaJible H MOCTOAHHO MeHsouiHecs FayOHHbLI, OTHOCHTENBLHO
: GOJIBIIYIO HepaBHOMEPHOCTh pedbeda JHa H pasHble JHHeliHble pas-
~ Mepbl MO OCHOBHBIM HampaBJjeHHsAM — BA0Jb Oepera, neprneHgauky-
JAPHO eMy H BepTHKaJbHO BHH3, — OTJIHYAIOLIHeCS Jpyr OT
Apyra Ha 1Ba-deTbipe mnopsiaka. Ecam ydecTh eme cBoeoGpasme
BETPOBBIX, TeMIepaTypHBIX H NpPOYHX YCJOBHil, CBA3aHHOE C HaJH-
qHeM B peruoHe pasHbIX MOACTHJAAIOIIHX MOBEPXHOCTEH, pevyHOi
CTOK, BHIHOC TBEpAOr0 MHHEpPAJbHOTO MaTepHana C CyWlH H T. 1.,
TO CTAHOBHTCSl SICHO, YTO BCe MpOLECCH B BOJAHOH Macce ueanda
JONMXKHB HMETh CBOK crneumHduKy, KoTopas TpeOyer LeJdeHampas-
JIEHHOrO HCC/eAoBaHus. 3ajaua JaHHOH KHUIH H COCTOHT B TOM,
uyTo6L MOKa3aTb B MEPBYIO ouepelb 3Ty crneuuduKy, a Takme pac-
CMOTpeTh MpoleccLl, NPUCYILLHe TOJAbKO 1ejbdy.
; OTHoCHTETBHO HeOOJblIAf KHHra He MOXKeT IpeTeHJI0BaTh Ha
~ MOJHOTY OXBaTa BCero Kpyra BOMPOCOB, TaK HJIH HHaYe CBI3aHHBIX
¢ weandoM, aa, BHAHMO, Takas 3ajaya aBTOPOM HEe CTaBHJACH.
- Oauako GONBHIMHCTBO OCHOBHBIX mpoGieM, ocoGeHHO TeX, KOoTopble
~ HMEIOT MpaKTHUYecKoe 3HauenWe, B Hell oTpaKeHo. ITo mnpexae
~ BCEro MNpHJIHBB W MNPHJIHBHBIE TEYEHHs, BETPOBbIE H LIEIb(HOBHIE
BOJIHLI, BETPOBHIE TeUEHHs M HATOHBI, ANBEeJJIHHTH, MJIOTHOCTHBIE
~ TeueHusi, 0cOGEHHOCTH paclpeae/eHHsi TeMNepaTypsl H COJEHOCTH,
~ Ce30HHBII TepPMOK/IHH, (PPOHTH, NepeMelIMBAHHE, B3auMOAeHRCTBUE
MeKAy NpHOPeRKHBIMH 0 OKCAaHCKHMH BOJAMH.
He nperenayer KHHra u Ha rJyOGHHY pacCMOTPeHHsSI OTHAeJNbHBIX
BonpocoB. OcHOBHas ee Lelb, KaK YKa3hBaeT caM aBTOp, — AaTh
~ ofurHe mpeaCTaBJEHHs O TeX WJIH HHBIX Npoleccax; MO3TOMY H3J0-
JKeHHe MaTepHaJsa JlaeTcsd, KaK NpaBW/JIo, B KpaTKOH H AOCTYMHOIl
(opme. Jlas 6osee rayGoOKOro H3ydeHHs OT/JeJbHBIX BOMPOCOB NpH-
. BeJleHa CrenuajbHas JHTepaTypa. 31ech HeO6XOIHMO OTMETHTh, 4TO
~ ny0auKauMH COBETCKHX Yy4eHBIX, N0-BUAHMOMY, He HMEJHChL B pac-
. NOpsKEHHH aBTOPAa M He HAULIH OTpaxeHus B kuure, [Tostomy B
~ KoHue Gubaurpaduueckoro cnucka Mpl A00aBHJIH HECKOJNbKO pabot
. COBeTCKHX HCCJejoBaTe/iell, BEIIEAINHX B MOc/elHee BpeMs.
E Takas maHepa H3JIOXKeHHsi, C Hallefl TOUYKH 3pEHHs, MpeIcTaB-
~ JISIET ONMpeieseHHYI0 IeHHOCTh W JeJlaeT KHUI'Y He3aMeHHMOil B ToM
. Clyuyae, KOorjla BO3HHKaeT HeoGXOAMMOCTb Y cCHelHaJHCTa Ji06oro |
- Ipoduns BOHTH B KypC /1eJ1a H 03HAKOMHTBLCS C COCTOSTHHEM H H3Y- 7
"eHHoCcTbI0 Npobaembl 3a pyGexom. Llenna KHHra n Tem, 4To B Heil
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6 Mpeaucnosue pepakTopa nepesopa

Kpome OGLIHX BOMPOCOB H TEOPETHYECKHX MpeAcTaBJeHHi NpHBOAAT-
¢l JaHHble HaTYPHLIX HCC/EIOBAHHH, KOTOpble aHaNH3HPYIOTCA C
NO3HLAH 3THX NpeicTaBJIeHnH.

C apyrofi cTOpoHB, CjleAyeT 3aMeTHTb, YTO NPH aHaJH3e MpH-
Gpe:HbIX BOA Yy COBETCKHX HCCJeloBaTeliedl NPHHATO pa3felfTh
weab( Ha ABe o6JgacTH N0 «AHHAMHYECKOMY MPH3HAKY»: BepXHIOIO
YacTb, HIH NPHOPEKHYIO 30HY, H MOPHUCTYIO YacTh luejb(pa. OcHoB-
HbIM TIPH3HAKOM NPH 3TOM $IBJsieTCs COOTHOIUEHHE JIHHEefiHOro Macui-
Tafa mpoiecca H OCHOBHOrO pasmepa medabpa — raybunul. B nep-
BOH 00Js1acTH OTHOLUeHHEe 3THX napaMerpoB OoJblie, a BO BTOPOWH
MeHblle eamHunbl. OTciofa caeayer, 4TO AJIsi HEKOTOPHIX ILHHAMH-
YeCKHX MPOLECcCOB Bech leb( MomeT ObiTh NpubOpexHoil 3010, A%
JIpYrux e oH OyJer, MO CyUleCTBY, rMIyOOKHM MOpeM, 3a HCKJloye-
HHeM Y3KoH mpuypesoBoii noJsiockl, Takofi nmoaxoa nossoaser oue-
HUBATh POJib OTAEJALHBIX (PAKTOPOB B KaxK/I0M KOHKPETHOM Npolecce
i YETKO ONpefesfiTh CTeNeHb X BJAHAHHA HAa GOpPMHPOBaHHE TOrO HJH
HHOrO fiBJeHHs. Tak, Hanpumep, cusa Kopuoauca He moxer ObiTh
CyllecTBeHHOH 14 Jo60oro AHHaMHUeCKOro npouecca B npHOpeKHof
30He, TaK Kak [JaBHasl, onpeiensiionias poJib NPHHAMICKHT 3/ech
CHJaM TPEHHS O AHO, KOHUEHTPAlHH yNeJbHOH HEPruu ABHIKCHHS
B MajioM H CYyKalolleMcsi KaHaJjie pacnpocTpaHeHHs, YTO NPHBOAHT
K TpaHchopMauMH H JAaxe K paspyLIeHHIO (BbIPOXKAEHHIO) ABH-
KEeHHS.

ABTtop nogowesa K npobieMe (GH3HKH LWedbhOBBIX BOJ C TOUKH
3peHHA CHELHAalHCTa N0 OTKPHITOMY OKeaHy, paccMaTpHBas BONPOCH
pedpakunu, H3MeHeHHs1 (Pa3oBOH CKOPOCTH, AJHHBI, BHICOTH, (HOPMBI
BOJIHBl H €e paspylieHHs, NpaBla He HCNOJb3Ys YKa3aHHLIH Bbllle
NPHHIHN COBETCKHX HccJjeloBaTesell. 9To HHKOHM o0pasoM He yMma-
JisIeT aKTyaJIbHOCTH M 3HAaYeHHs KHHIH, a JHIIb YKasblBaeT Ha BO3-
MOJKHOCTb Pa3HUHBIX NOAXOMOB K AaHHOH npob/ieMe H BhlAENeHHS
B Heil pasHOOOpas3HLIX BONPOCOB /sl JAaJbHefllIUX HCCIeLOBaHHIl,
OHH J0JKHBl KacaThCsi KK B3aHMOAEHCTBHA BOJA OTKPHITOrO OKeaHa
i mesabda co Beeil cnenndHKOHR, npHcylilefi 9TOMY peruony, Tak H
NpPOLECCOB, XapaKTepHLIX HMEHHO A ycaoBui weasha. B nepesone
KHHTH MBI CTApajiiCh MO BO3MOMHOCTH COXPAHHTb TEPMHHOJOTHIO
aBropa. TepMHHBI H Ha3BaHHA, He NPHHATHE WIH MaJoynoTpeGHMEE
B Halllell HayuHOl JHTepaType, AdHbl ¢ 0ObACHEHHAMH € TeX MecTax,
rJle 3TO HEe COBCEM SICHO IO TEKCTY H3/IOMKEeHHSs.

Sra ob6aacTh MupOBOro okeaHa Bcerfa NpHBJeKaaa ocoboe BHH-
MaHHe ueJoBeYecTBa, a 3a Noc/eiHHe OBa JAeCATHJETHs NpaKTHYe-
CcKasi 3HAUUMOCTh liedba BO3pocia B CBA3H ¢ OypHLIM OCBOEHHEM
BO MHOrHX HampasJennsx. Cioja BXOAAT KaK TPajulHOHHbIE HANpaB-
JIeHHSl — HPOTEXHHKA, KYPOPTHOE CTPOHTEIbCTBO, CYL0XOACTBO,
pLIGOJIOBCTBO,— TaK H GoJjiee COBpeMeHHbIC — J00bIUa * MOJIE3HbIX
HCKONMAaeMblX W OXpaHa OKpy:kaiouleil cpeab. Bospocsaa n Hayyuas
sHayHMocTh weabda. DTo npexje Bcero Kacaercs TakuX ¢yHaa-
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eHTaJbHBIX BONPOCOB, HMEIOIUIHX O0lleNaHeTapHoe 3HavYeHue, Kak
auMoJlelicTBHe OKeaHa W JHTOC(epel, AHCCHNALHSA SHEPrHH OKeaH-
KHX BOJ, OCaJKOHaKoIJeHHe H o0pa3oBalHe NOTOKA TBEPAOro Belle-
- ¢TBa, HANpaBJIEHHOTO C CYIIH B OKkeaH, H T. A. as peuenus mo6oi
‘M3 YKa3aHHLIX Bbiule npobjeM HeoOXOAHMO B IEpPBYI0 OYepelb 3Ha-
. gHe NPOLEeCcCOB, PacCMAaTPHBAEMBIX B KHHTE.
: B cBsian ¢ 3THM KHHra Oy/leT HECOMHEHHO MoJIe3Ha W HHTepecHa
 WMPOKOMY KPYry HayuHbIX paGOTHHKOB, 3aHHMaIOUIHXCA KaK Hero-
- CPeACTBEHHO BompocaMH (H3HKH OKeaHa, TaK H CHELHAJHCTAM B
- CMeXHbIX 06J1aCTAX, CBSA3aHHBIX C MOPeM, B YacCTHOCTH reoJjioram,
~ OumoJioraM, XHMHKaM, reoMopdoJioraM 4 T. 4., a TakxkKe HHXKEHepaM-
 CHAPOTeXHHKAM, CyAOBOAHTENAM, pbibakaM M, HAKOHel, CTyAeHTaM
. acNHPaHTaM COOTBETCTBYIOLIHX CIIeLHA/IbHOCTeI.

H. [ladpun



NPEAHCJIOBHE ABTOPA

[TpuGpesknbie BOAK!, BKAOYAs WIeAb(HOBLEIE 30HbH H OKPAaHHHEIE MODH,
06J1a1al0T BeCbMa XapaKkTepHLIMH OCOGEHHOCTSIMH H NO3TOMY 3acJy-
JKHBAIOT OTAENbHOTO H3yueHHA. B yueGHHKAX M0 pU3HUECKOH OKeaHO-
rpadin OCHOBHOE BHHMAaHHe 00LIMHO YAE/NAETCs OTKPBITOMY OKeaHy;
HMeeTcsi H HEeKOTOpOoe KOJHYeCTBO KHMT, NOCBALLEHHBIX 3CTyapHAM.
Hacrosimas kHHra npusBaHa 3anoJHHTh oOpasoBasiuuiica npoGes:
B He#l paccMOTpeHH TWIaBHLIM 00pPa3oM YCJIOBHA B MPOMEKYTOUHOR
npubpeskHoii 30He.

B ocHOBe KHHIH JeXHT Kypc JIeKIH#, KOTOPbIH 51 Bel B TeueHue
pana jer B JIUBepnyJbCKOM YHHBepCcHTeTe H B Apyrux mectax. HMaes
PACIIHPHTL ITOT KYPC H NPEBPATHTbL €ro B KHHI'Y BrepBLie BO3HHKJA
BO BpeMs JIeKLHil, KOTOpbIe fi YHTAJ] HECKOJbKO JIeT Ha3al B oTieJe-
HHH okeaHorpatdun Bammnurronckoro yHusBepcutera B Cuytae Bo
BpeMsi TOJHYHOrO OTIYCKa, MpeJOCTaBJEHHOr0 MHe [ HayuHoii
pa6oTtel. H3noxenue onupaeTcss H Ha 3KCNEPHMEHTAJbHbIH, W Ha
TEOPeTHUeCKHi MOAXOABl, MOCKOJLKY HMEHHO TaK OCYILeCTBJAETCH
nporpecc B Hayke. [las 3Toil nean norpe6oBanock BBECTH HEKOTOpOE
KOJIHYECTBO MAaTeMAaTHKH, HO Mbl HCNOJb30BaJH ee B Haunbojee
npocTofi, XOT H AOCTAaTOYHO cTporoii Gopme, H 414 ee MOHMMAaHHSA
BIOJTHE [OCTATOYHO TOH MaTeMaTHYeCKOH MOATOTOBKH, KOTOpas
JlaeTcs HA MEPBOM Kypce YHHBEpPCHTETA.

Mu HajmeeMmcsi, uTO 3Ta KHHra 3afiMeT CBOE MECTO CpelH yueOHH-
KOB IJs CTYAEHTOB H aclHpaHTOB, H3YYalOUIHX OKeaHorpadHio H
MOpPCKHE HHIKeHEpHBle HAyKH, a CIEHHATHCTH N0 GHOJNOrHH, XHMHH
H Te0JIOTHH MOPS CMOTYT NOJYYHTH H3 Hee Heo6XoAMMYI0 MOATOTOB-
Ky B obmnacti ¢usnveckoit okeanorpadud. as Tex, KTo noxenaer
GoJiee yrayOGaeHHO H3YUHTh OTAENbHEIE TEMbI, laHBl MHOTOYHC/IEHHBIE
CCHLIIKH Ha GoJsiee moapobHble paboThl H 0030pHbIE CTATHH.

OpuruHanbHBIE TPYABl YOOMSHYTH TaM, I€ 3TO YMECTHO, — Mbl
CTapajuch He MEPerpyxatb HMH H3J0MKeHHe.

$1 GnarogapeH MHOTHM KOJIJIEraM, KOTOpble MOMOIJH MHE B TOA-
TOTOBKE KHHTH, H B OCOGEHHOCTH MEPeUYHCIEHHBIM HHMXKe JHIAM, KO-
TOpPHIE NPOUWIH OTAEJbHHE [NIaBbl H clesaji [eHHble 3aMeuyaHus:
a-pam P. Teiity, 3. Baprony u C. ®eprycony u3 oriejeHHs OKeaHo-
rpadpun JIusepnysabckoro yHusepcurtera, H. Xuncy w3 HHcTHTyTa
okeaHorpaduuecknx Hayk B Buacrone w npod. Ix. CumncoHy us
otaeneHus (uznueckofl okeaHorpadun YHHUBEPCHTETCKOrO KOJJIenKa
CeBeproro Yaanca. §1 rtakxke secbMma npusnartesen JIx. Mepdn 3a
NOMOLIb B MOAr0TOBKE PHCYHKOB.

K. ®. Boyden
Aprycr 1983 r.
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BeepeHue

1.1. OTJHYHTEJbHbBIE OCOBEHHOCTH
MPHUBPE)XHbIX BOJ,

Okeanorpaduyeckne Hceael0BaHHA BEAYTCs Ha OrpOMHOMN mMiouianu

OT paiioHOB ryGOKOro okeaHa 10 3CTyapHeB — BCIOJY, Ky/la IPOHH-

KaeT Mopckas Bojfa. MHorne pu3HueckHe H MaTeMaTHYECKHE MOJE/H

crpaBefJIHBE AJA BCEro pas3Hoo0pasusi yCJOBHH, HO NPHOpeKHbIE

BOABI A0OCTATOYHO CHJBLHO OTJHYAIOTCA H OT IN1yOOKOBOAHBIX paliioHOB,

H OT 3CTyapHeB, YTC onpaBAkiBaeT ocoboe K HUM BHHMaHHe. [Ipouec-
. Cbl, MPOHCXOAsIHEe B palioHaX TpeX YKasaHHLIX THIOB, pa3yMeercs,
~ CBfA3aHHBI APYT C APYrOM H 3aBHCAT JAPYyr OT JApyra, Tak 4YTo, cocpe-
. JOTOYHBAas BHHMaHHe Ha NpHOpEXHLIX BOAAX, Ml HE MOXEM NoJ-

HOCTbIO HTHOPHPOBATH COCeJHHE ¢ HHMH obJsacTH. [IpHaHBBIL, KOTO-
~ pbie BHI3BIBAIOT NMOBHILEHHE H NOHHXKEHHE YPOBHS MOpsSi B NPHOpex-
. Ho#H obnacTH, BO3HHKAlOT B riaybokom okeaHe. Bosnmel, pasGuBalo-
wrecs o Geper, 4acTo MOJYHYalOT SHEPruio OT IMITOPMOB 33 THICAYH
KujgomeTpoB or Oepera. Peunas Boaa, Kotopasi o0yCJOBJIHBAeT
HH3KYIO COJIeHOCTb M BBICOKYI0 KOHUEHTpPauWi0 OHOreHHbIX 3Je-
MeHTOB B mpuHOpexHOH 30He, TpaHchOpMHpyeTcs, NPOXOAA MO
3CTYaPHIO.

[MpuGpexHble BOAL HMEOT TakxkKe oco00e 3HAUEHHe C TOYKH 3pe-
HHS SKOHOMHKH H OXpaHbl OKpyxalouled cpeisl. Tak, MOpTOBLIE
COOpYy’KeHHsl BO3BOAATCH B Oeperoroil 30He; N03ITOMY, NpHOAHKAACH
HAW yaaldsasck OT rasaHH, MOpPCKHe Cyla JOJIKHB [ABHTaTbCsl B
obnacTH CHABHEIX OPHJIHBHBIX HJIH BeTPOBHIX TeueHHii. Bo MHormx
paifionax He MOCJAEAHIO pPOJb HrpaeT M HCNoOJAb30BaHHe OGepera
IS OTAbIXa — YCTPOHCTBO NJsxeli, MeCT AJas KynaHHs, NJaBaHus
H Apyrux passjeueHuil. B meandoBoil 30He H B OKpaHHHBIX MOpPSAX
HaXOAATCSA OCHOBHLIE paiioHbl puibOJOBCTBA; (PH3HYECKHE YCJIOBHA
YacTo WrpaioT BAaXKHYIO POJb B HX NPOAYKTHBHOCTH. OTMETHM TaKkKe,
470, X0Ts1 B GyAyllleM OCHOBHBIM HCTOMHHKOM MHHEDPaJbHOTO ChHIpPbS
MOKeT cTaTh rAyO0OKHH OKeaH, B HacTosillee BpeMms TBepAke TMO-
Jie3Hble HCKonaemble, He(Tb H ras A06bIBAIOTCS TMIABHLIM 06pas3oM
Ha wennbde.
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1.2. PU3HYECKHE NMPOLLECCHI H HX CJIEACTBHS

B pamkax Bonpocos, paccMaTpHBaeMbX B 3TOH KHHre, TEPMHR
«npubpexiple BOAb» OYAeT MPHMEHATHCS K BOJaM KOHTHHEHTAJb-
HOro weaba # OKpaHHHLIX YAaCTHYHO 3aKPLITBIX MoOpel, HCKIKYas
3CTYapHH.

[lepBoii  OTJIHUHTENbHOH OCOOGEHHOCTbIO NpHOpPeXHOH 30HE
sBasercs HeboJblasa ray6uHa, Kak npasujo ao 200 M, uto cy-
urecTBeHHO MeHblue rayOunn 4000 M, XapakrepHoli 418 OTKpPHITOro
okeaHa. Mopckas rpaHHlla KOHTHHEHTaJbHOTO weab(a OOIYHO
OTMeudeTcsi MO PEe3KOMY yBEJHUEHHIO YK/JIOHA [HA: B CpeaHeM OT
1/500 mo 1/20. Hduo, HaXopasiuieecsi Ha OTHOCHTEJNBHO HeBOJbILOMR
ray6ure, Hajaraer foJiee cyllecTBeHHble OFpaHHYEHHA HA ABHMKEHHC
BOJbI, YeM B TJyGOKOBOAHBIX pafioHaX. Teuenuss BOMH3N AHA, Kak
MpaBHJO, /JOBOJLHO CHJBHB, H [NPHAOHHOE TpeHHe, KOTOpoe B
OTKPBITOM OKeaHe HrpaerT He3HaUHTeJbHYIO POJib, CTAHOBHTCS 3/€ch
CYLIeCTBEHHbIM.

[NpucyrcrBue GeperoBoil JHHHH CO31aeT OrpaHHYEHHE /s ABH-
JKeHHs1 BOAbl B NepneHAHKYJSPHOM K Heil HanpaBJieHHH, 4TO MpH-
BOJMT K OTKJOHEHHIO TeUeHHH M 3acTaB/]serT HX OPHEHTHPOBAThLCH
Bloab Gepera. OrpaHuueHHe Ha [BHXKeHHe BOJAW K Gepery Beaer
K BO3HHKHOBEHHIO HAaKJOHA YPOBHs, & 3TO B CBOIO OYEpPEdb BHI3HI-
BaeT M3MeHeHHUs B JMHAMHKe BOA. BiusHue Gepera B pasHbiX paii-
OHax nposBJseTcs mo-pasHomy. B oanom npeneabHoM cayuae Gepe-
rogas JHHHS TJaBHAs, TakKasg KaK y THXOOKeaHCKOro nobepexbs
CHIA u wactuuno Ientpaasnofi n [0xuo0# Amepuku. B 1o xe Bpems
cylecTByoT OoJbllIHEe MOYTH 3aKpbIThie Mopsi, HanpuMmep DBanaruii-
cKoe, cooOlIeHHe KOTOPHIX € ADYTHMH MODSMH BechbMa OTpaHHYeHo.

PeuHoif CTOK NPHBOJAHT K YMEHBUIEHHIO COJIEHOCTH H, CJEeI0Ba-
TeNbLHO, NMJOTHOCTH MOpPCKOH BoAbl, Ilpu oOAMHAKOBHIX 3HaueHHAX
MOTOKa TemJja 4Yepe3 IOBEPXHOCTb Mopsi Gojee MeJIKOBOIHBIE 006-
aactn BOaM3H Oepera HCNHITHIBAIOT OOJbIIHE BapHALHH TeMIepa-
Typbl, ueM rJayb6okoBojHblie paiioHbl. [losroMy npubpeiHEe BOABI
00BIYHO NpEeACTaBJAIOT COO0H paHOHBI C OTHOCHTENBLHO GOJbUIHNMH
FOPH30HTAJALHEIMH TPaJHEHTAMH COJICHOCTH, TeMIEpaTypbl W MJOT-
HOCTH, KOTOpHE 4acTo CcJyXaT NPHYHHOH H3MeHeHHs XapakTepa
TeYeHH .

[TepeuncienHbie Bhillle 0COOGEHHOCTH NPHOPEKHBIX BOJ NPHBOAAT
K BaXXHbIM (pusnueckuMm caenactsusM. Ilpexae Bcero no cpaBHeHHIO
¢ rayGoOKOBOAHBIMH pafOHAMH 3Jech CYLIECTBEHHO H3MEHSI0TCH
XapaKTePHCTHKH MNPHJHBHBIX KoJebaHHH YPOBHA H NPHJIHBHL'X
teuennii. UX aMnautyas o6BYHO BO3pacTaloOT, NpHYEM HHOTAA NpH
COBIAJIEHHH NepHOJOB NPHJIHBA H COOCTBEHHOro nepHoja Kojeba-
Huii Gaccefina (pesoHaHce) 3TO yBeanueHHe ObIBAeT BecbMa 3Ha-
yurenbHbiM. OCOGEHHOCTBIO SABJSIETCST W TO, YTO NPHJIHBHLIE Teue-
JHHS YCKOpAIOTCHA Ha Iieabde, rie, KpoMe BCero npouero, Ha HHX
oKa3eiBaeT OoJibliee BJHAHHE NPHAOHHOE TPeHHE.
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[ToBepxHOCTHBIE BOJIHE — OOLlLee ABJMeHHE /15 OTKPLITOrO OKeaHa
H 418 MOpei, H B HEKOTOPLIX OTHOIIEHHAX MX CBOfiCTBA OJHHAKOBLI
nosciony. OaHaKo Mo Mepe MPOABHIKEHHS BOJH Ha MEJKOBOLbe BCe
GoJiblllee BJHAHHE AHA NPHBOAMT K HX 3HAULTE/NbHbIM H3MEHEHHAM
BIJIOTh 0 pa3pylieHHs, Koraa 06Jbluasi 4acTb SHEPTHH BOJH AHC-
cunupyer y Gepera. B HeKoTOpLIX paiioHax BHICBOOOXK/EHHAs 3Hep-
THA BOJIH MOKeT MPHBOAHTL B /[ABHXKEHHE OrpPOMHBLIE Macchl [iJsi-
JKEeBOrO MaTepuaja WJIH OKa3blBaTb CHJIOBOE BO3JelicTBHe Ha MpH-
pPOJAHBIE H HCKYCCTBEHHHIE OOBEKTHI.

BeTpoBbie TeueHHs TaKKe HCNBITHIBAIOT CHJbHOE B/JHsIHHe Oepera
u aHa. B HeKOTOpHIX palloHaX 3TO CAYKHT NPHYHHOH MITOPMOBBIX

- HATOHOB, B TO BpeMs KakK B APYTHX MecCTaX BO3HHKAIOT Takue sBJje-
HHUs, Kak npulpe:kHblii moAbeM BoA (anBeaJHHT) HJIH NpHOpexHbIe
CTpyHHbIE TEUeHHUs.

H3-3a Go/MbIINX rOPH3OHTANLHBIX TPajHEHTOB IJIOTHOCTH IJIOT-
HOCTHLIE TeUueHHs B mMpHOpe:KHONl 3oHe uMeloT GoJiblliee 3HAYeHHE
B AUHAMHKE BOJ, YeM B OTKPLITOM OKeaHe. B HeKOTOPBIX OTHOLIEHHAX
OHH CXOIHBLI C IVIOTHOCTHLIMM TEUEHHSIMH B 3CTYapHAX, HO BJAMsSHHE
cunel Kopuonuca B MmeHee cTecHeHHOH OJM3KMMH TrpaHHIAMH
npuOpexKHOll 30He CKa3wlBaeTca CHIbHEE.

[TpuGpexnuyio obaacth HelMb3A paccMaTpHBATh BHE ee CBA3U C
fipuJeraloliiM oKkeaHoM. B HeKOTOpHIX cjyuasix NPOXOASAIIHE Haj
KOHTHHEHTa/IbHLIM CKJIOHOM MOLIHbIC OKeaHCKHe TeYeHHH, CKOPOCTb
HJH HanpaB/JeHHe KOTODBLIX HCHBITBIBAIOT KoJeOGaHHS, OKa3bBAIOT
GoablIoe BAHSHHE Ha npuOpexHble BoAbl. OHO MOXKeT NpOsBAATHCA
KaKk BTOp:KeHHEe BOAHBIX MacC CO CBOHMH CHelH(pHYECKHMH Xapak-
TEPUCTHKAMH B IWeab(oBYI0 30HY HJH KaK 3aXBaT NpHOPeKHOH
Boabl. Kpome TOro, rpajiHeHTH ypOBHSI MOpS, yCTaHaBJIHBaIOILHECS
Ha Kpaio mwenba Grarofapsi OKEAHCKHM TeUEHHSM, MOTYT MOPOK-
JaTh TeueHHs Ha wWeabde.

1.3. MPAKTUYECKOE UCINOJIb30OBAHHE
NMPUBPE)XHBIX BOL

Hcropusi okeanorpaduu 3HaeT MHOro NpPHMEpPOB B3aHMOCBSI3H
MeXK/1y HAayYHLIMH HCCJeIOBAHHSIMH H NMPaKTHUYECKHM NPHMEHEHHeM
HX pesyabTaToB. Hyael MopennaBaTtesneil M NepBOOTKpHIBaTesei
OblIH raaBHOH ABHKYLIed cuaoi uceaenoBanuii B XVII u XVIII 8B,
B pe3yJbTaTe KOTOPLIX BO3HHK/IO GoJiee NPAaBHIbHOE NOHHMAHHE
KapTHHBl OKeaHCKHX TeueHuid. B cepeanne XIX B. HOBHIH TOMHYOK
K pasBHTHIO OKeaHorpaduu najdu TNOHCKH HAHJAYUYIIHX Tpacc mJIs
NPOKNAJKH TpaHCOKeaHCKHX Tenerpaduuix xabeneil. Hayuenne npu-
JHBOB B OTJIHYHE OT JPYrHX fIBJEHHI B OKeaHe HA4aJoch B MpH-
GpexHbiX BOAAaX W jaxe y camoro nobGepexnssa. Ha panHem stame
HeesieioBaHui Godblile BCEro CBefeHnil o0 NMpHAHBaX OBIJIO MOJYYEeHO
. B pesyibraTe HaOuaoneHHi 3a KoJeGaHHAMH YPOBHA MOpsi B
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noprax W Ha npucrtanax. Teopust NPpHJIHBOB B NpHOpeXHBIX BOAAX
6bl1a Xopowo pas3paGorana H corjacoBana ¢ HaGaoaenuamu. Hawmn
3HaHHs O NPHJAHBAX B OTKPLITOM OKeaHe OCTaBAaJIHCh B OCHOBHOM
YMO3pPHTENbHBIMH, 4 TeopeTHYecKHe BHIBOJAB MPHXOAHJOCH NPO-
BEpATb NMYTEM CpaBHeHHs ¢ JAaHHBIMH HabaioleHuii Ha nobepexbe
MaTepPUKOB H OCTPOBOB. JIHlIbL B HelaBHee BpeMs CTaJH BO3MOXHbI
HaJleKHble H3MEpEeHHUsl TIPHJIUBOB Ha riyboKoil Boje.

KopaGaeBox/enne B npHOpexHbIX BOJAAX, 0COOEHHO NpH BXOAE
B MOPT MJIH BBIXOJE H3 Hero, TpebyerT TOUHLIX CBeJAeHHH O raybuhe
BOJH H €€ H3MeHEeHHsIX MOJ B/JHAHHEM NPHJIHBOB., YBeJHUeHHE pas-
MEpoB CyAOB, B OCOGEHHOCTH TaHKepoB, norpebosajno Oojee TOY-
HBIX METOJIOB NpeABBLIYHCAEHHsI MPHJIHBOB H NMPOrHO3a TeYeHHH Ha
TOT cJaydail, Koria aHoMmasbHble NMOrojiHble YCIOBHS BHI3LIBAIOT 3HA-
yHTeJbHblE OTKJOHEHHA OT npeackasanuil. Mudopmauus o npuins-
HBIX H ADYTHX TeueHHsAX TpebyeTcs M A/ MaHeBPHPOBAHHA CYIOB
Ha MoAXoJax K Mopry.

OGecneueHne MOPTOB PA3JHYHBIMH COOPYMKEHHSAMH BKJIOYaeT
CTPOHTEILCTBO BOJHOJOMOB, NMHPCOB H cTeHOK. B Tex mecrax, riae
BEJHYHHA NPHIHBA BeJHKA, 3a4acTylo He0OXOJHMO COOpY:KaThb
wito3sl. CTPOHTENLCTBO M IKCIAYaTalHs 3THX KOHCTPYKUHH Tpe-
OGyIOT 3HaHHH O BOJIHEHHH B KOHKPETHOM pafioHe: BBICOTaX, TEpPHO-
JaX W HanpasJeHHsX MNO0AX0Aa BOJH. BOJHH He TONBKO BO3jeH-
CTBYIOT ¢ GOJIbIIOH CHJIOH Ha GeperoBbie COOPYXKEHHS, HO H BJHAIOT
Ha InepeMelleHHe [IsXKeBOro H JOHHOrO MaTepHaja, BLI3LIBas
3pPO3HI0 B OJHOM MecTe W 3auauBaHue B ApyroM. IlpenckasmiBaTth
BOJIHEHHe rOpasfo Tpy[dHee, YeM MPHJAHBBL, HO METOAB MPOTHO3a
BOJHEHHs IKH3HeHHO BaxHb. Heo6XxoaumocTh Takoro nporHosa
NpH BbiCajKe BOHCK COIO3HHKOB BO BpPeMs BTOPOH MHPOBOH BOHHE
pPe3Ko CTHMYJHpOBajJa H3yYeHHe BOJIH, YTO NPHBEJO K COBEpILUEH-
CTBOBAHHIO METOAOB HX MpOrHO3HpoBaHHs. CeroiHs TakKUM CTHMY-
JIOM CJAyaT JKecTKHe TpeOOBaHHs, NpeAbaBiseMble K paGore Oy-
poBoro o6opyaoBaHHs W ApPYrHX oOBeKTOB B NpHOpexHON 30He.

Ha nporsxXeHuH MHOTMX JieT OBHXKYLIe#d CHJIOH AJas oKeaHorpa-
(buueckux wHccaenoBaHHi OblIH HYXKAB phibosoBcTBa. [Ipumepom
MOKeT cJYyXKHThb obGpasoBanue B 1902 r. MexaynapoaHoro cosera
no uceaenopaHuam mops (MCHM), B xortophiit nmepBoHauaabHO
BXOJHJH mnpeacraButenn crpaH Cesepo-3anajanoit Esponbl, 3ann-
MaBIIHXCA PHIOHHIM NPOMEICJIOM, a 3aTeM K HeMY NPHCOeJHHHJIUCH
Kanana, CIIA u CCCP. BnocjeactBuu noao0GHble OpraHu3aiiu
CTAaJH cO3/laBaThCs M B APYrHX pernoHax. Kak u BceM, KTo pabo-
TaeT B Mope, pu6akam Tpe6yioTcs HaBHralHOHHast HHpOpMaius
H npeaynpexieHus o wropmax. Kpome Toro, pacnpenenenue rtem-
nepaTypbl, COJIEHOCTH H XHMHYECKHX 3JIeMEHTOB 4YacTo CJYKHT
HaJeKHBIM NPH3HAKOM OHOJOrHYecKol NPOAYKTHUBHOCTH B JaHHOM
paiione. OcoOmii cayuail npexacrasasiior cofGoii paiioHbl anBeJHH-
ra, B OTHOIIEHHH KOTOPEIX Ou€Hb BAaXXHO MOHHMATbL (H3HYECKHe
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npolecckl H yMeTh B KAKOH-TO Mepe NpejcKasbiBaTh BPeMs H MECTO
HHTEHCHBHOro mnoabema Box. [Ipeackasanne oKeaHorpadmuueckoi
o0CTaHOBKH /18 3TOH M JAPYrux luejeil 3akjaiouyaer B cebe psal
npobGseM, CBSI3aHHBIX C PAasJHYHBIMH BpeMeHHBIMH MaciutabamH,
OTBeUAIOUIHMH KOPOTKOMEPHOAHHIM (¢ MacimTaGaMi OT HeCKOJbKHX
CYTOK [0 HECKOJBLKHX HEIEe]b), Ce30HHBLIM, MEKTIOIOBHM H AJHHHO-
NEePHOIHBLIM H3MEHEHHSAM.

B TeyeHne coTeH JieT MOpe HCNOJb30BaJ0OCh B KauyecTBe CBOe-
06pasHOro MYCOPHOrO SILIHKA, NpHYeM OTX0Abl cOpachBaJHCh JHOO
HenocpeJCTBeHHO B Mope, JHO0 Yepes sctyapuu. CBOHCTBO MOpPCKO#
BO/Abl pasjaratb OpraHHuYeckHe OCTaTKH H yOuBaTh GakTepHH MO
CHX TOp MO3BOJISAJ0 MOPCKOH cpefle yCrellHO CMpaBJsThCs ¢ mepe-
paGoTko#l orxomgoB, B mociesHme roabl cHTyauus yXyJALIHIach B
pesyabTaTe poCTa YHCJAEHHOCTH HaceleHHs B MPHOpeXHBIX TrOpomax
H c6poca XHMHYECKHX BeLIECTB, BKJIOYas OTXOJAbl MPOMBILIIEHHBIX
NpeAnpHATHH, pajHOAKTHBHLIE BeUleCTBA, a TaKXKe NeCTHIIHAB H
repOHILHALI, CMBIBaeMble ¢ noJjieli. MHOTHE H3 3THX BellecTB, HANPH-
mep Tsxkeable merasabl, IJIT u xJgopconepixkaimiue yraeBoLopoOabI,
He pasjaraioTcs A0Jblie, YeM OpraHHYecKHe OTXOAH, H HX BJAHSHHE
pacnpocrpanserca Aanabiie ot Gepera. CnocoGHOCTE NPHOPEIKHBIX
BOJ Pa3HOCHTb 3TH OTXOABI JaJeKo oT Gepera W TPaHCNOPTHPOBATbL
HX Ha ray0oKyi0 BOAY 3aBHCHT OT peKHMa NPHIHBOB H TeUeHHi,
a B HEKOTOPHIX cAydasX OT cTpaTHUKALHH BOAB MO TeMmeparype
H COJIEHOCTH W HaJnuHsi (pPOHTOB.

$IpkHM mpHMepoM Bce BO3PacTaloOLLeTo HCMOJb30BaHHS MPHOpEX-
HEIX BOJ CJY3KaT pa3BelKa H IKCIJIyaTallHs MeCTOPOMKAeHHH HedTH
H rasa. Heo6xoanMocTh B npeicka3aHHH 3KCTPeMAaJbHEIX YCIOBHM
BOJTHEHH M OOYCJOB/JEHHHIX HMH CHJI TPOMKO 3asiBHia o ceGe
pAAOM aBapHil, mpouciieAIInx ¢ 6ypoBHIMH ycTanoBKamu. He croib
JApaMaTHYHLIM, HO He MeHe¢ BaXKHBIM fIBJAeTCH TpeGoBaHHE HMETh
JOCTATOUHLIE CBEJEHUS O TPHJIHBAX, BOJHEHUH H TEUEHHAX, YTOOH
ofecreunTh HOpMalbHyl0 paboTy OypOBEIX YCTAHOBOK H 3IKCIaya-
TAUHOHHBIX MIaTdOpM, a TakKe Cy/J0B H BEpPTOJETOB, NpeAHA3Ha-
YeHHBIX /51 HX OOCaAy)KuBaHusi. DTH TpeGOBaHHA MOCTYIKHIH CTH-
MYJOM JJIs HayyHBIX HCCJIeJOBaHH{l BOJIHEHHSI, NPHJIHBOB, BETPO-
BbIX TeUeHHH H IITOPMOBLIX HATOHOB,

B npubpexHbIX paifioHax MXHBET TaK MHOro Jiojefi H Takoe
MHOJKECTBO WX TNpHe3:KaeT Tyla Ha OTAbIX, YTO 3HAYEHHEM 3THX
paHOHOB C TOYKH 3PeHHsl HX MPHPOAHONH MPHBJEKaTeJbHOCTH MNpe-
HeGperate Heab3d. [loanepkanue 3jJecb HOPMAJbHHIX YCJIOBHI
JKH3HH O3HAUAEeT, UYTO BO3/efiCTBHE Ye/IOBEUecKoll AesiTeJIbHOCTH Ha
OKPYIKAIOUIYIO CPely AOJKHO OBITh THIATEJILHO NMPOAYMAHO H Tam,
rie 370 HeoOXOAHMO, HAXOAHTHCS TOJA KOHTposaeMm. [Iasxn u mpH-
MBLIKAIOIIHEe K HHM BOJbl He TOJbKO JOJXHBI ObITh CBOOOILHBI OT
GakTepuil H TOKCHUHEIX BEIIECTB, HO M BHITJIAAETh YHCTHIMH H TpH-
BJIEKATEJBHBIMH AJ5l KYNMaHHA W JApPYrux paspjeueHuit. MHoraa xe-
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06X0NHMO NPHHAMATL Mepel, 4T0Ob ybOepeub MIAXKH OT 3PO3HH H
nepeHoca MaTepHana BAOJAbL Oepera. B Apyrux Mectax HYXHO cTa-
paThCA He NOMYCTHTL HapamHBaHHA NecYaHblX 6apoB HIH OTJIOXKeE-
HHA ujaa. Pacrtymas nonysaspHOCTs HapyCHOro CHOpTa 3acTaBJseT
npuobpetats Gojee NeTaJbHble 3HAHHA O TEUEHHSAX H BOJHEHHH M
paspabaThiBaTh HaJeXKHHEIE METOABR NpeACKa3aHHWs BETPOBLIX BJIHS-
uuii. YUrto6u onennth HauGoJiee BeposTHOe BO3AEHCTBHE BOJIH H Te-
YeHH# Ha MopTOBLle paboThl, pabOTy 3JeKTPOCTAHIHH HJIH 3aBO/OB
no nepepaGoOTKe OTXOAOB, HY’KHO 3HaTh OKeaHorpagduueckywo 06-
CTaHOBKY; TO e caMoe HeoOXOAHMO NpPH MJIAHHPOBAHHH TPEAYINpe-
OHTEJNbHBIX HJIH BOCCTAHOBHTEJbHBIX Mep 60pbObl € JIOOLIMH HEXe-
JateqbHbIMH 3hderTamu.

Bospacraiouiee 3nauerne npubpexHBEIX BOA LA PelleHHs 3anaq,
O KOTOPHX TOBOPHJOCH Bhille, TpeGyeT npoBeneHHs Gojee AeTalb-
HBEIX HCCJIE]OBaHWii H MPAKTHYECKOr0 MpPHMEHEHHs MOJYYeHHBIX
3HaHMIl WHXEeHepaMH, [MTypMaHaMH, CHEUHAJHCTaMH 10 pHGO-
JIOBCTBY H Ap. B 3Tofi KHHre He pacCMaTPHBAIOTCSl HHXKeHepHbIe
npobaembl. He npecieayercss # Lesb AaTbh HCUepUbIBaILHi 0630p
9KCMEePHMEHTANbHbLIX H TEOPETHYECKHX De3yJbTaTOB, AOCTATOYHBIX
AJI5 pelieHHs KOHKpeTHHIX npobJjem. Bce 5T0 MOXKHO HAHTH B MOHO-
rpaduax CNenHaJHCTOB HJH OPHIHHAJLHBLIX cTaThiX. Hama sana-
ya — MPEACTAaBHTb AaHHbIE HAGAIOAEHHUI 1 OMHCATh HIEH, CAyXkKallHe
OCHOBOH IJIs NOHHMaHHS CYLIeCTBa BONpOCa, a TaKxke YKasaTb
HampaeJeHHs, MO KOTOPLIM BeAYTCS COBPeMeHHBIe HCCAeI0BaHHS.
Mb HagzeeMmcs, 9To Gaarofaps 3TOMYy Halla KHHra CTaHeT [oJjes-
HBIM TYTEBOAHTENEM MAJ5 OKeaHOrpa(oB, TOTOBHUIMXCH K mpose-
OEeHHIO HCCAeAOBaHHH B JaHHOH 06J1acCTH, & TakMkKe AJs HHXKEHepOB
H JpPYTrUX 3aHHTEPECOBAHHLIX JIHIL
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anJ'IHBbI W NPHUJINBHbIE TE4YeHUA

2.1. BBELEHHE

2.1.1. OcHoBHble 0COOEHHOCTH NMPHJIHBOB

[Tepuoanyeckne moAbeMbl H ONYCKAHHS MOPCKOil NOBEPXHOCTH, Ha-
3LiBaeMble NPHJIHBAMH, — ipKas OTJIHYHTEJbHas 0COOEHHOCTb MHO-
rux npubpexuux pafionoB. HauGonee pacnpocTpaHeHbl NPHJHBHI,
NpH KOTOPLIX MOJIHAA BOJA M Majasd BoJa Habmao0JaloTcas Mo ABa
pasa B [eHb, NMpHYEeM B Kam[Ablii mociaeaylouinii JeHb NPHMEPHO
Ha 50 mun nosxke, yeM B npeablaywuii. Takoil npuaus xapakreped,
HanpHMep, MoYTH AJs BCero nobdepe:kbs AT/IAHTHYECKOrO OKeaHa,
o/lHaKo B JApyrux padlonax MupoBOoro OKeaHa BCTpeuarOTCs MpH-
JHBL HHLIX THOOB. Ha camom nese npHaHBHBIE KOoJeGalHs COCTOAT
H3 Psfa COCTaBJAAIOUIHX C pas3JHYHBIMH nepuoiamu. B mnpuause,
YIOMSHYTOM Bbillle, TOMHHHPYeT JYHHAasi NOJYCyTOYHAas COCTaBJIfIO-
mias, Hazsisaemasi My, ¢ nepuogom 12 u 25 MuH (paBHBIM MOJIOBHHE
JyHHHIX cyToK). [lepecekas ¢uxkcHpOBaHHBII MepPHAHAH B HEKOTO-
poii Touke, JlyHa ¢ KaxX/JbiM JHeM 3anas3/JbiBaeT B CpexHeM Ha
50 MHH; 3TO O3HA4aeT, 4YTO JyHHbBle CYTKH aaaTcs 24 4 50 MuH.
Xopollo H3BeCTHO TaKKe, YTO BEeJHYHHA NPHJIHBA, T. €. pas3uuila
B YPOBHSIX MOJHOH BOALI H cJjeaylolleil 3a Heil MaJoil BOALI, MepHO-
JHYECKH H3MeHseTca B coorBercTBHH ¢ (asamu JIyusl. HanGouan-
WK, HIH CH3HTHHHBIA, NPHIHB NPUXOAHTCH HA HOBOJYHHE HJIH MOJ-
HOJIyHHE C OTKJOHeHHeM OT Hero B OAMH-IBAa AHA. Haumenbuuii,
WM KBajJpaTypHBIH, NPHJIHB HaOJl0JaerTcs B NEPBYIO H TPEThIO YerT-
BeptH JIyHu. Takas cMeHa BeJHUYHHB MPHJIHBA OOBACHAETCHA BJIHA-
HHEM COJIHEUHOTO MNOJYCYTOYHOrO MpHJIHBA, 0603HauaemMoro Si, Ko-
Topuiii uMeer mepuox 12 y 00 MHH W nomepeMeHHO YCHJIHBAaeT H
ocsaabasier NYHHYIO NOJYCYTOUHYIO COCTaB/AAIOULYIO.

Yacro GuiBaer, uTo JiBe MOCJA€A0BaTeNbHEIE MOJHBIE BOAB HMEKT
Pa3nHuUHYIO BLICOTY; YTPEHHSs MOJHAs BoJa, HanpHMep, HA TMPOTH-
JKeHHH HEeCKOJbKHX JHeH MOApsSA Mo:KeT OBITL BbIlle, UeM MOJHadA
BOJla nocse NoayiHs. DTO TaK Ha3bIBAEMOE CYTOYHOE HEepPaseHCT8O
MOKeT OTHOCHThCS H K MaJsoi Bojfe. OHO 00yc/IOB/IEHO HAJOMKEeHHeM
CYTOUHBIX COCTABJAIOLKX Ha mnoaycytounble. Ha mnoGepexbsix
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ATJIaHTHYECKOrO OKeaHa CyTOYHOe HepaBeHCTBO OOBbIYHO He Hrpaer
60/1bIIOH POJIM H NPOABJsSETCS JHIIL Kak caaboe BO3MYylleHHe MO-
aycytounoro npuausa. Ha sanaanom noGepexbe CeBepHoit Ame-
PUKH 3TO fIBJIEHHe BBIPA)KeHO CHJIbHee: PasHHIla B YPOBHAX B MO-
cJie/loBaTesibHble MOMEHTHI NOJIHOfl BOALI, PABHO KaK H MaJsoifl BOAbI,
HACTOJIbKO 3aMeTHa, YTO Pas3JHYaloT BLICOKYIO MOJHYIO BOLY, HH3-
KyI0 TOJHYIO BOLY, BBICOKYIO MaJyl BOAY H HH3KYI0 Maayilo BOLY
(n ynorpebasiior cokpauieHHble oGo3Hauenuss BIIB, HIIB, BMB,
HMB). Beanunna cyTouHOro HepaBeHCTBA YacCTO H3MEHSeTCs CO
BpeMeHeM M MPOXOAMT 4epe3 ABa MakCHMyMa H [Ba MHHHMyMa Ha
NPOTHAMKEHHH JyHHOro Mecsfua. B apyrux pafionax, BkJwouas Mek-
CHKAaHCKHI 3a/JHB H HeKoTophle ydacTkH mnoGepexbs lOro-Bocrou-
HOM A3un, TOMHHHPYET CyTOYHbIH NPHJANB H B TeYeHHe AHA HAcCTy-
naet TOJIbKO OJHA MOJHAs H OlHA MaJsas BOJA.

l'opusonTanbHble ABHMKEHHS BOAB, T. €. NPHJIHBHBE TeYeHHS,
TECHO CBA3aHbl C BEPTHKAJbHBIMH — NOABEMOM H ONYCKaHHEM YPOB-
us. Teuenue, Bo3HHKAWOIEe BO BPeMs MOBLILIEHHS YPOBH:, HA3bl-
BaeTCA COOCTBEHHO NMPUJIHBOM, 4 TeUeHHe, CBA3aHHOE C MOHUIKEHHEM
ypOBHA, — OoTIHBOM. B 3anmBe uan acryapuu KonebaHUS yPOBHS H
TeueHHsl HeMoCPeACTBEHHO CBfI3aHbI Mexay co0of, HO Yy OTKPBITOro
nobepexbst WK Ha JOCTATOYHOM ylaseHuun oT Oepera 3Ta CBs3b
caoxHee. PasoBoe COOTHOIIEHHE MEXIY KOJIeGAHHAMH YPOBHSI H
TeyeHHH, HanpuMep HHTEPBaJ BPEeMeHH MeXAY MOJHOH BOAOH H
YCTaHOBJEHHEM MaKCHMaJbHOH CKOPOCTH NPHJHBHOTO TEYEHHS, MO-
JKEeT MEHATbCS OT MeCTa K MecTy, mpuyem B oflleM ciayuyae BEKTOp
CKOpPOCTH Te4yeHHsl 3a BpeMs IPHJIHBHOIO IHKJA IOBOpPayHBaeTcs
H MeHsieTcsl 10 BeJHuHHe.

2.1.2. HaGawjpeHus NPpUINBOB

HaGamoaeHHss MPHJIHBOB BKJIOYAOT H3MEPEHHA YPOBHA BOIbI
KaKk (YHKUHH BpeMeHH. B mpocrefimiem ciydae 370 MOryT GHITh BH-
dyaJibHbple HAOJIONEHHS YPOBHS C HCMOJb30BAHHEM rpaiyHpOBaHHOM
LWKAaJBl, HO, KAK NPaBHJIO, NIPHMEHSIOT aBTOMATHYECKHE CaMOIHCIbI
ypoBust. [lociesnue cBsi3aHbl ¢ MONJAABKOM, TOJAHHMAIOUIAMCH H
OMyCKaoIHMCs BMecTe ¢ BOXOH B KoJioALe, KOTOPHIH coeaHHsieTcs
¢ MopeMm uepe3 TpyOy Takoro AuaMerpa, uTtobbl racHTb BOJHEIL, HO
He BJHATL HA NPHJAHBHbIe Kosebauusa. B Haubosiee WIHPOKO HCHOOJb-
3yeMOM H3MepHTeJie MPHAWBOB (Mapeorpade) KpHBasi H3MCHEHHA

*ypoBHsi BeIUepuHBaeTcd Ha GyMakHoi Jenrte. B HEKOTOPBIX cayuasx
. perucTpauus BeAeTcs AHCTAHIHOHHO: JaHHble OT HECKOJbKHX Ma-
peorpados, pasMelleHHbIX B pPa3HbIX MeCTax, 3alHCHLIBAIOTCA B O1-
HoM myHKTe. B Hacrosiuiee ppemsi Bce OoJibliiee NMpHMeHEHHE HaXo-
auT uudpomas perucrpauus, Koropasa obaeruaer o6paGoTKy AaH-
HbIX ¢ LeJblo HX aHaausa. Kpome mapeorpacdos, HemOCpeACTBEHHO
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perucTpupylomHux KoseGaHHS yPOBHA BOJbl, CYILECTBYIOT H ApyrHe
npu6ophl, OCHOBAHHBIE I'1aBHHIM 00pa3oM Ha H3MepeHHH AaBJIEHHS;
OHH YCTaHaB/JHBAIOTCA HAa MOPCKOM JHe Kak BOau3n Gepera, Tak
H B OTKpeiToM Mope. Kak mpaBuJo, 3anuchk B Takux npubopax ocy-
LIeCTB/IIeTCA BHYTPEHHHM MeXaHH3MOM, yalle BCEro Ha MAarHHTHYIO
JIEHTY, H OHH TpebyloT 00CJayXKHBAHHA He Halle, 4eM pa3 B Mecsil.
B nmpyrux caydasx naHHble H3MepPeHHH nepenaioTcs uepe3 MOBEpX-
HOCTHBI panuoOyit na GeperoByio cranuuio. [Toapo6Guee o6 Hame-
peHHsX NpPHJIHBOB cM. paGorn [58, 78].

Meroanl H3MepeHHS CKOPOCTH MPHJIHBHBIX TeUeHHH, KOTOpbIe
MOrYT NPHMEHATbCA M A1 HaGMIOJeHUA TeUYeHHi APYroil NpHpoLHl,
BecbMa pa3HooOpasHel; B HHX HCNOJB3YIOTCs Apefidylomnne nomnas-
KH, a TaK¥Ke pasjiHyHble THIL H3MepuTeneil Teuennii. Ceituac crano
OOBIYHON MPAKTHKOI CTABHTb 3asiKOpeHHble OyfiKOoBble CTaHLUMH C ca-
MONHCHAMH TeueHHil Ha Mecsal u Gosbiie. O630ps METONOB H3Mepe-
HUs TeueHHH npuBeneHsl B Kuurax {105, 115]. HderanbHoe onucaHue
yCTpOHCTB A/ H3MepeHHsl NPHJIHBOB H TeYeHHH BBHIXOAHT 3a paMKH
3TOH KHHTH.

2.1.3. llpuauesl B okeaHe u y Oepera

CHaBl, KOTOpPHE TeHepHPYIOT NPHJIHBHE, 0OYC/OBJEHBI TpaBHTa-
uHoHHEM nputaxenneM Jlyau u CosHlla, HO HA NPUJIHBLI B OKPAHH-
HBIX MOPSX 3TH CHJH BJIHAIOT JIHIIb KOCBeHHBIM oGpasom. [IpwH-
JUBb y Oepera NOPOXKAAKOTCA OKEaHCKHMH MPHJAHBAMH, KOTOpble
B CBOI0 oOuepelb TreHepUpYIOTCs MPHAHBOOOPA3YIOMIHMH CHJAMH.
B rakux Mopsax, kak Cpeausemuoe uinu Baatuiickoe, cnaGo cBa3an-
HBIX C OKeaHOM, MPHJIHBLI OOLIYHO MaJIbl; HCKJ/IOUEHHEe COCTABJSAIOT
Te paloHBl, AJA KOTOPHIX cOOCTBeHHLIH mepHoa KosaeGaHHH OJH30K
K npuauBHomy nepuoay. Ho, Boobue roBops, npu/uBooGpasyioline
CHJIB JeHCTBYIOT Ha Ji00yi0o Maccy BOJAbI, B TOM YHCJe H Ha o3epa.
Tag, xopoio H3yueHsl npuauBb B o3epe Muunran. B ocHoBHOH ua-
cTH o3epa HauboJbIIas BeJHYHHA CH3HTHIHOTO NMPHAHBA COCTABJSET
8 cm, Ho, nanpuMmep, B 3aause I'pun-Beii, Gonee nan MeHee oTLeJb-
HOH 4actu 03epa, rie BO3HHKaeT pe3oHaHnC, BeJHYHHA NpHJAHBaA d0-
cruraer 18 cm.

B sTOff rnaBe MBI BHauasJe KPaTKO PACCMOTPHM TIeHepalHio
OKE€aHCKHX MNPHJHBOB H HX cBoHcTBa. 3areMm HCNOJIb3YEM H H
4ecKHe ypaBHeHHsi, yToObl MOHATh, KaK Monﬂqmuupylorc
Hble BOJIHBI 110 Mepe HX NPOABHIKEeHHs B LIeJb(OBYIO 30MW
B/AHSHHE OHH OKAa3bBalOT Ha mpHOpeskHbie BOAL. B ogrén
CTH IJiaBLl, coyeTas JaHHbIe HaﬁJ]IOJIEHHI-“{ H TEOPETHUECCH
Mbl PacCMOTPHUM pa3JiHuHble CBOHCTBA MPHJAHBOB H Nf
ueHHuil B npubpexxHoil 30He.
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2.2. OKEAHCKHE NPHJIUBbBI

2.2.1. NMpuauBooGpasyiouine CHIbI

Kak nokaszan HbioToH, npuiauBoo6pasyioluine CHJB ABJASIOTCH
cleNCcTBHEM 3aKoHa BceMHpHoro TtaroteHns. [lockosabky rpaBuTa-
IHOHHOe npuTsKenue JIyHbl, JAeficTBylollee HA BCSKOe MaTepHasb-
HOE TeJO Ha MOBEPXHOCTH 3eMJIH, MEHsieTCs B 3aBHCHMOCTH OT MO-
JIOJKEHHS] 3TOrQ TeJja, MocJeAHee HCMLIThIBAeT JeHCTBHE CHJbI, KO-
TOpasi CTPEMHTCS CABHHYTL €r0 M MPOSIBISETCS, €CJaH TeJA0 MOXKeT

fyna

{6/ F t

Puc. 2.1. BuBox ¢opMmyar ans npuanBoo6pasyiouleil cuabl, 06ycaoBJeHHOfl mpH-
TaxenneM Jlyun. (a) IIpnrskenne Jlyns onHchiBaeTcs Bektopamu F, B Touke P
u Fy B Touke C. Cua F, = GM/r?, a cuaa Fy = GM/d? rpe G — rpaBuTaluOH-
Hasa nocroanHas. (6) B BexkTopuoM TpeyroabHuke F3 ecThb pasHocTh cun Fy u Fa.
B coorromenun (2.1) F— rcpusontaabias cocrasasiowas Fi.

cB06GOAHO MepeMenaThes no noBepxHocTH 3eMuH. 3Has MOJOKeHHe
JlyHBl OTHOCHTENBHO 3eMJIH, MOXKHO PaccyHTaTbh MpHJAHBOOGpPa3ylo-
LIHe CHJIBI B PAa3/IHUHBLIX TOUKAX 3eMHON noBepXHOCTH. TOUHO TaKuMm
XKe 06pa3oM MOMKHO PacCUHTaTb pacrpejesieHHe aHAJOTHYHBIX CHJI,
obycaoBneHHbIX npuTsxKennem CouaHua.

Cnoco6 onpeaeneHns npHAHBOOOPA3YIOLINX CHJ, 0OYCJOBJEH-
HBIX npuTAXKeHHeM JIyHH, HamocTpupyercs pue. 2.1. O6pameHuem
3eman n Jlynwl Bokpyr Comnua npeneGperator. Ecan cuurats o6a
Tesqa KEeCTKHMH cdepaMH, TO H3-32 B3aHMHOTO MPHTHMKEHHSA OHH
JOJIIKHEL JABHTaThCs [0 3JITHIOTHYECKHM OpOHTAM BOKpPYr obiiero
LEeHTPa Mace, KOTOpblii coBmajgaer ¢ oAHUM H3 ¢okycos. [Ipu BuI-
BOJle BLIpAXKEHHs I/15 MPHIHBOOGpA3yloUlel CHJIBI ClelyeT BEIUECThb
npurskenne JIyHbl B nenTpe 3eMJH, TAK KaK OHO ypaBHOBELIHBaeT-
csi nenrpobe:xkHoil cuiaoi. Takum o6pasoM MOMKHO ONpPEAEeJHTb BeK-
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TOPHYIO Pa3sHOCTb CHJ, NefiCTBYIOIIMX HA AAaHHYIO YacTHIY B TOYKE
P ua noBepxHocTH 3eMJIH W HA TAKyl0 e Maccy, pacnofokeHHY
B IIeHTPe 3eMJIH, a 3aTeM Pas3JIoKHTh MOJYyYeHHLIi BEKTOp HA ABe
COCTaBJAIOIIHE — FOPH3OHTANBHYIO H BePTHKAJbLHYI0. BepTukanabuas
COCTABIRIONIAA MPHBOAHT K He3HaunTesbHoMmy (nmopsaka 10-7 g)
H3MEHEeHHI0 YCKOpeHHs CBOGOLHOrO najeHus WJIH, HHAYe TOBOPS,
CHJIBI TSIXKECTH, HO HE MOMKET 3aCTaBHTb YacTHIY ABHraThes. Poan
npHARBOOGpa3syiolell CHAbl HrpaeT rOPH3OHTAILHAS COCTABJSIOMIAN
pasHoctd cua. Takum obGpasom, mpuanBooOpasyioiias cuiaa B pac-
deTe Ha €IHHHIY Macchl B TOYKe P HampasJjeHa Moj yrJaoM K mpf-
MOit, CoeIHHAINIEH LEHTPLl ABYX TeJ, H paBHA
3

F-_-%-"Ei %) g sin 26, @.1)
rie M — wmacca Jlynw, E — macca 3eman, a — paauyc 3eman, d —
paccTosiHHe Mexay UeHTPaMH 3THX Tes, O — yron mexay npsmoi,
coeNHHA0OUIel LUEHTPbl, H PaLHyCOM-BEKTOPOM, [POBEIEHHBIM U3
unentpa 3emau B Touky P. Pacmpenenesune BeKTOpoB npu/anBooGpa-
sylouleil Cuabl Ha MOBEPXHOCTH 3eMJIH, paccyHTaHHOe Mo (opmyae
(2.1), nokasano Ha puc. 2.3, a. MakcuMaJsibHasi BEJIHYHHA CH/IbI, Ha-
npaBieHHO B NOMJNYHHYIO TOYKY, T. €. TOUYKY, KOTOpas pacroJo-
JKeHa TOYHO noJ HeGecHLIM CNYTHHKOM 3eMJIH, AOCTHTAeTCs MpH
0 = +45°. B camoéit moanyuHoi Touke (0 =0°) cuaa pasHa HYyJO.
Cuaa, HanpaBleHHas K TOYKe, AHAMETPaJbHO MPOTHBOMOJOKHOMN
NOANYHHO, NpHHMMaeT MaKCHMaJbHOe 3HaueHHe npu 0 = 4135°
Uro6bl NONYUHTH NOJHYK KapTHHY H3MeHeHHH BeKTOpa MPHJAHBO-
oOpasyioweli CHJIb Ha MOBEPXHOCTH 3eMJH, HYXKHO NpeACTaBHTh,
uTOo BCA H3006pa)<eHHAsi cxXemMa BpallaeTcs BOKPYr NMPsAMOM, coenu-
Hsouedl LUeHTPH TeJs, NOCKOJAbKY cHja o06/ajaeT OCeBOil CHMMET-
pHell OTHOCHTEJILHO 3TOH JHHHH.

MakcnMasibHOe 3Ha4YeHHe OTHOLIEHHS MpHJIHBOOGpasyiomeii
CHJIEl K BECy YaCTHIB PaBHO

Fam 3 M ()t
s el s T L A

COOTBGTCTBYIOI.[[HE YHCJIEHHBIE 3HAYE€HHA BXOAALIHX B 3TO BBIpAXeE-
HHEe BeJIHYHH TaKOBBI:

M/E=1/81,4, a=6,37-10° xmM, d=3,84-10% xm.
Orciona

Frax/8=38,4-107"

HM3-3a Toro 4ro pacnpefesienne BEKTOPOB NpH/AHBOoOpasyroueii
CHJIB HA MOBEPXHOCTH Bpallalomeiics 3eMJH CBA3aHO € OTHOCH-
TeJbHEIM noJioKeHHeM JIyHBI, B Ka)KAOH NaHHOH TOUKE Ha 3eMHOIl
NOBEPXHOCTH BeJHYHHA H HanpaBJeHHe 3TOH CHJbl MNOCTOSHHO H3-
MEHSAIOTCA BO BPEMEHH.
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2.2.2. CraTvyecKkuit NpHIUB

[Tox craTHyeCKMM mNpUIHBOM MOHHMAaeTCcsl OTKJIHK OKeaHa Ha
npuaAHBoOOpasyIollHe CHALI MPH YCJAOBHH, YTO OKeaH CINIOIIb MO-
KpblBaer 3eMJI0 H BOJAa MIHOBEHHO pearupyer Ha H3MeHEHHE CHJI
Hruaue roBops, 3TOT NPHJIHB OTBEYAeT CTATHUECKOMY OTKJHKY OKea-
HAa Ha MpHAHBoOGpasyiollfHe CHJALI C COOTBETCTBYIOIIHM AaHHOMY
MOMeHTY BpeMeHu pacnpefenenneMm. HecmoTrpsa Ha 3TH HepeasH-
CTHYHbIE NPEANOJONEeHHs, KOHUENUHs CTAaTHYECKOro MpHJHBA OKa-
3ajach I10Jie3HOll abcTpakimeii, KOTopasi OmHChIBaeT psiji ocobeH-
HOCTEH, KauecTReHHO CXOAHBIX ¢ OCOOEHHOCTAMH peaJibHBIX MPHJH-

F

e ‘4\00“

éind _Topusonrans %
Fs
P q
g
Aél %
\ 55

(a} (6]
Puc. 2.2. Hakn0OH NOBEPXHOCTH MOPA B cTarnyeckom npuanse. (a) Fs—— npuanso-
o6pasyiouias cuna, AeficTByioUlash B FOPH3OHTANLHOM HampaBieHuu, a P — pesyib-
THpYIOllas CHAa AaBJeHHs, HOPMaJbHas K nosepxuoctd Mops. (6) Coorsercrsyio-
UIHIT TPEYTONbHHK CHJL

BoB. Kak OyJer mokasaHO HHiKe, OTKJOHEHHE YpPOBHs MPH CTaTH-
YECKOM MPHJHBe MPAMO MNPOMOPIHOHAJLHO MNOTEHIHAaNy MPHJIAHBO-
06pa3yolux cua U yAo0HO AJs MpeaCTaBJIeHHs 3TOr0 MOTEHIHasaa.

HakaoH ypoBHA npu cTaTHuecKOM MpPHJIHBE ZOJKeH ObITb Ta-
KHM, 4TOGBl MpHAHBOOGpa3ylollas CHIAa yPaBHOBEUIMBAJach TCOPH-
30HTaNbHHIM TpajineHTOM JaBienns. Ha BeprukasbHOM paspese,
NOKasaHHOM Ha pHc. 2.2, HakJIOH o onpefensercs (opMyJoi

Fs _ 0%

2 tga——g——-a?. (2-2}
A€ [ — OTK/IOHEHHe YPOBHS MpH CTAaTHUYECKOM INpPHJHBE, § H3Me-
psieTcst B 3aJlaHHOM HallpaBJeHWH NO ropu3oHTanu, a Fs— cocTae-
JA0Ias NpUAHBoO6PAsyIOlLell CHJILI MO 3TOMY HampasienHio. Ecan

Q — npuAMBHBII NOTEHUHAJ, TO

aQ
Fo=—%s
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fa)

(6l

Puc. 2.3. (a) Benuunsa u nHanpaBieHne NpPHIHBOOGPa3yiolleii CHALI Ha MOBEpPX-
#octn 3eman. (6) Cratuueckufi ayHueift npuans. JI060i TOUKe COOTBETCTBYIOT
ABAa MOMEHTA MOJHON BOALI Ka¥ible JAyHHble cyTku. [loanas Boja macrynaer, na-
npUMep, KOTJla TOYKa 3aHHMaeT nomoXednst P u P’ no mepe Bpalledns 3eMan Bo-
KPYyr och

B cuay o6blyHOrO onpejeleHHs noTenunana. TakuMm oGpasom, HH-
TEerpupys, noayuaem

gl=—0Q. (2.3)

[MocTosHHAs HHTerpHPOBAaHHA BLHIGHpaeTCs PaBHON HYJI0 Ha TOM
OCHOBaHHH, 4TO { n £ OTCYHTHIBAIOTCHA OT OAHOTO H TOrO K€ HyJe-
Boro ypoeusa. Orciona caeiyer, 4To pacnpeieneHde { coBnaaaer
¢ pacnpejesenneM Q c yuetoM Ko3dHIHEHTa NPOMNOPHHOHANLHO-
CTH M M3MEHeHHs 3HaKa Ha o6paTHuIl, Tak 4TO TaM, rie moBepx-
HOCTB MOpsl Bbillle, NPHJHBHBII MOTEHLHAJ MeHbIle, H HaoGOPOT.

Hcxons u3 pacnpenenenns npHanBooOpasyOLIHX CHJ, JaBae-
moro Qopmyaofi (2.1), MOXKHO MOJYYHTb KApPTHHY CTATHYECKOro
NpHJAHBA BOKPYr 3eMHoro mapa. Takum o6pasom umeem

a£=-;—% (%)s (3 cos?6 — 1). (2.4)

310 pacnpenenenHe nokasano Ha puc. 2.3, 6.
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MaxkcuMaabHOe OTKJAOHEHHE NOBEPXHOCTH OKeaHa Emax JAOCTH-
raercsi npu 6 =0 n n, a MHHAMAaJbHOE {min— NpH 0 = +n/2. U3

(2.4) BHAHO, YTO {min = —!/olmax, TAK YTO HAaHGOJblUAS BEJHUHHA
NpPUJIHBA JAEeTCH BbIpaKeHHEM

émax A émln = ‘2? ‘%’1‘ (%)3 a. (2.5)

[Tockonbky cxemy, nsobpaxennyio Ha puc. 2.3,6, MOKHO Bpa-
aTth BOKPYTr OCH, MpoXoAsuleld vepe3 uneHTpbl 3eman u JIyHwl, mo-
BEPXHOCTb BOJbI OPH CTATHYECKOM NpHJIHBE npeacrasasier coboi .-
JIUNICOHA BpauleHns, Goablias ocb KOTOporo Hanpasjgesa Ha JlyHy.
MakcumanbHOEe NOBLILIEHHE YPOBHA HMEET MecTO B TOUKe, pacro-
JIOXKeHHOH npsiMo noa JIyHo#H, H B COOTBETCTBYIOLLell TOUKe Ha mpo-
THBOMOJIOKHOH cTOpoHe 3eMHoro wmapa. [lo mepe Bpatuenns 3emun
BOKpYr cBoefi ocH Boaa mepemernaercs Tak, yTto6bl Gosblias ocb
3AJIHNCOHAA MNPOAOJIKAJNA OCTaBaThCH HampaeJeHHOH Ha JIyny.
B TeueHue NYHHBIX CYTOK B Ka)K10H TOUKe Ha 3eMJe [OJIKHLI Ha-
6aonaThcs 1Be MOJNHbIE BOABI H [ABe MaJible BOJbl, 4TO OGBACHSAET
CylLlecTBOBaHHE JIYHHbIX MOJAYCYTOUHBIX MpuaHBoB. Boobute rosops,
JlyHa HaxomuTCs BHe MJIOCKOCTH 3€MHOTO 3KBaTOPa, OTKJIOHASACH
or Hee anbo K cesepy, nu6o X tory. Ecan yuects 310 06crosiTens-
CTBO, JIEFKO YBHIE€Tb, 4TO BbICOTH NMOJHOH BoAb (Kak u MaJof
BOIbl) HEOAHHAKOBbLI: HMEeT MECTO TaK Ha3biBaeMoe CyTO4HOe He-
paBeHCTBO BBICOT. ITO fiBJIeHHe He HabJl0laeTcs Ha 3KBaTope, a
TaKKe HCYe3aeT Be3le, rie CKJoHeHHe JIYHbl paBHO HYJIO, 4TO B
N1000f TOYKe BHIMOJHACTCH ABAXALI 33 JYHHLIH Mecsll.

[NpuHAB Te e UHC/AEHHble 3HaueHHd, 4TOo W npexne, ana M/E,
a u d, u3 (2.5) HaxonuM, 4to Haubosbinas BeJHUYHHA JYHHOrO CTa-
THYECKOro MpHJHBa paBHa

Emax — Lmin = 53,5 cM.

Takoro e mopsiika Hab/0JaeMble 3HAYEHHsS BEJHUHHEI MPHIHBA
Yy OCTPOBOB HJH B OTKPBITOM OKeaHe M0 H3MEPEeHHAM C MOMOILbIO
npubOPOB, YCTAHOBJAEHHBIX HA OKEAHCKOM JHe; 3HauyeHHus, uaMmepse-
Mble Ha MHOTMX NPHOPEKHBLIX CTAHUHMAX, HA MOPAAOK OoJblle.

PaccmatpuBasi cucremy, cocrtosmyio u3 3eman ®u ConHia,
npenebperass BAMSAHHeM JIYHBI, MOMHO, HCMOJNL3Ys Te e caMble
BHIKJAAKH, PAaCCUHTAThL MPHUAHBOOOPA3YIOMIYI0 CHIY H CTaTHYeCKHH
npuanB, obycaoBnennsie nputsxkennem Connna. Ob6osznauum maccy
Coanna S, a paccrogHue mexay nuMm H 3emaeit D. Torna coorHo-
uieHue, aHanoruunoe (2.1), sanuwercsa B Buie

’ 3 S8 3 . ’
F =??(%-) g sin 200 (2.6)
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roe 0’ —yron wmexay npsamo#l, coenuusiomeii unentpst Cosanna u
3eman, U paanycOM-BeKTOPOM, NpPOBeJeHHBIM H3 LEHTpa 3eMJaH B
TOYKY HA 3€MHOH MOBEPXHOCTH.

OTHOIIEHHe MAaKCHMAJbHEIX 3HAYeHHH MPHAHBOOOPA3YIOUIHX CHJI,
co3nasaemblx coorseTcTBenno Conuuem u JlyHoil, paBHO

’ 3
Finax _i (_d_)
o eMEND S

IMockoabky S/E=3,33-10°, D=1,496-10° kM, a M/E=1/81,4
nd=23,84-10° km, TO

F:nax/Fmax g 0,46

3anucaB cooTHOLIeHHe, aHajgornuHoe (2.4), Ans craTHUECKOro coJj-
HEYHOro npHJaHBa, Mbl YBHAHM, YTO B TAKOM € OTHOILIEHHH MEXKIY
co6ofi HaXOAATCH MaKCHMaJbHble BeJIHYHHBI MPHJAHBOB, 006yCJ/0B-
senHeXx ConnueM n Jlysofi. Takum oGpasom, GoJbllee pacCTOSHHE
or 3eman a0 ConHua ¢ H3GBITKOM KOMIEHCHPYeT BJHSHHE OFpPOM-
HOIl Maccel MocJeJHero, H BeJHYHHA CTATHYECKOro COJIHEUHOrOo NpH-
JHuBa BJABO€ MeHblle, Y€EM JYHHOrO.

PaccmorpeB BsanMHoe pacnosoxkenue 3emus, Cosnna u JIyHb
B pasiuuHble (asul JIyHBl, MOXKHO YBHIEThb, UTO COJHEUHLIH H JYH-
Hblfi TTPHAHBHEIE 3JUIHICOWABI «CKJIAIBIBAIOTCA» B HOBOJYHHE H MOJ-
HOJMIYHHE H «BLIUHTAIOTCA» B MEPBYI0O H TPETbi0 4eTBepTH. Takuwm
ofpasom, uepeaoBaHHE CH3HTHHHOrO M KBalpaTypHOro MPHJIHBOB,
A Tak¥Ke HaJHYHe [MOJYCYTOYHBIX JYHHBIX H COJHEYHBIX MPHIHBOB
W CYTOYHOr0 HEpPaBeHCTBA BHICOT MOJy4alOT KauyeCTBEHHOE OObsc-
HEHHE B paMKax npenc*rasneﬁnﬁ 0 CTATHYECKOM MNpHJIHBE.

2.2.3. 'apmMoHuyeckue cOCTaBAAUIHE NPHIHBOB

Hcnosb3ys o6o3HaueHusi, npuMeHsieMble B c(hpepHuUeCKOl TPHIOHO-
MeTpHH, yroJ 0, nokasaHublii Ha puc. 2.1 W BeTpeyalouluiics B Bblpa-
wenusix (2.1) w (2.4), MOXHO BBIPAa3UThb KAk (PYHKUHIO LIHPOTHI,
J0JrOTH W BpeMeHH B JAaHHOH Touke P, a Takxke cKJAOHeHHA JIYHH
H ee Y4acoBOro yrJyia OTHOCHTe/IbHO Haua ibHoro Mepuanana. [logo6Hbim
e o6pasoM MOXKHO BHIpasuthk yroa @/, orHocsmuiicas Kk CoaHuy.

Baaumuoe pacnosoxenne Jlyne, Connna u 3eMan MeHsIeTCs 00
mepe ABHxKeHHs JIyHel no opOGuTe BOKpYr 3eMsn W 3eMJIH BOKpPYr
Connua. Takum o6pasoM, pe3ybTHPYIOLULIHI NPUJIHBHBIH MOTEHLHAN
SIBJASIETCS CJA0MKHOH (QyHKUHeldl BpeMeHH, KoTopasi MoXeT ObiTb
npencraB/ieHa B BHAe CyMMbl OOJbLIOrO YHC/AA TFapMOHHYECKHX
COCTABJAOINX. ITH COCTABJfAIIHE 06pasylOT TPH OCHOBHHIX
Knacca:

1) IMoaycyrounsle cocTaBafiollne, NePHOA KOTOPHIX pPaBEH MpH-
MepHO moJioBHHe cyToK. OcHOBHHIE W3 HHX — 3T0 M, ¢ nepuoiowm,
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pPaBHBIM MOJIOBHHE JIYHHBIX CYTOK, T. €. 12 4 25 mun, u S; ¢ nepuo-
AOM, paBHBIM MOJIOBHHE COJIHEYHBIX CYyTOK, HJIH 12 4 00 MHH.

2) CyTtouHble COCTaB/sIOLIHE C NEPHOAAMH, MPHMEPHO PaBHLIMH
OAHUM cyTKaMm. 910 Hanpumep, K; ¢ nmepHoaom B OIHH 3Be3jHbE
cytkn (23 u 56 muH).

3) JauHHOMEpPHOAHEIE COCTABJSOLINE C MEPHOAAMH OKOJO JIBYX
Hegeab M Oosblie. Tak, JyHHasi JAByXHeleJbHAasi COCTaBJSIOLLANA
umeet nepuon 13,66 cyr.

B Taba. 2.1 ykasaHbl HauboJiee BaxKHble raPMOHHUYECKHE COCTAB-
JSIOLLHe, HA KOTOpbie B 3TOH rjaBe Mul Oy/leM BpeMsi OT BpeMeHH
cebiaThesi. Ha camom fesie B MOJTHOM Pas3iioKeHHH NMPHIAHBHOIO MO-
TeHIHaJla BblleJeHo ropasno Goablie cocraBiasioninx. Bee onn BHO-
CAT BKJAA B BLICOTY CTATHYECKOro npH/JHBa, XOTd MHOTHE H3 HHX
oueHbp Majbl no ammautyse. C npakTHueckoH TOYKH 3peHHsi GoJsee
BaXKHO TO, YTO BCE€ OHH MOTYT BCTpPeUaTbCsl B pPealdbHBIX NMPHJHBAX.
Ha ocHoBaHHH 00lIero AMHAMHYeCKOro NMpHHIKNA, BBeleHHoro Jlan-
JIACOM, MOKHO MOKa3aTh, YTO KaXKA0H rapMOHHYECKO# cocTaBiasollel
CTATHYECKOTO IpHJHBA COOTBETCTBYET rapMOHHYECKas COCTaBAANO-
1lasi peajbHOrO MPHJAHBA C TEM K€ MepHOAOM. DTO OGCTOATENLCTBO
6yner nosjaHee paccMoTpeHo Gosiee JeTaJbHO.

Ta6auya 2.1. TapMoHHYecKHe COCTABJAIONIHE NMPHIHBOB

Buaw Cocrasasiomue OGosnauenpe [Mepuon
{loaycyrounsie | ['naBuas synnas M, 1242 u
I'naBHasi conHeynas S, 12,00 u
Boavmasn nynnas sAgIHOTHYECKAS Na 12,66 u
Jlynno-conneunas Kq 11,97 4
CYTO‘IHHQ ﬂyHHO-CO.’IHE‘lHaﬂ K, 2393 4
I'naBHas aynHas 0, 26,87 u
I'naBHas conHeuHas P, 24,07 y
Jlnuusonepuon- | Jlynsas npyxseneibHas Mf 13,66 cyr
Hble’ Jlynnan MecauHas Mm 27,55 cyr
CoJsiHeuHasi noJayrojloBas Ssa 182,70 eyr

2.2.4. InnaMuyeckasn peakuus oKeaHa

3ajaua u3yueHHs OTKJHKA peajbHOro OKeaHa Ha JeficTBHe MpH-
JHBOOOPA3YIOUIHX CHJ OTHOCHTCA K 00GJIACTH JAHHAMHKH, MOCKOJbKY
B pac'-le'r Hy}KHO NPpHHHMATb Bapnau}m 3THX CHJ B HpOCTpaHCTBe
H BO BPEMEHH H HHE})U.I-HO BOJHBLIX Macc. BbIBOII COOTBETCTBYIOLILHX
ypaBHeHHi H nepsasi MONBLITKA UX pelleHHs npuHamnexat Jlanaacy,
KOTOpBIl BbIMOJHHA 5Ty pabory B 1775 r., nouTn uepes crojerwe






